Introduction
The diagnosis and classification of lymphomas and other proliferative diseases of the lymph node have traditionally been based on morphological and histochemical criteria. The introduction of immunological techniques, particularly monoclonal antibodies, has led to a more precise classification of malignant lymphomas (1, 2) . The clinical utility ofa combined morphologic and immunologic classification of lymphomas is borne out by the observation that prognosis and optimal therapy differs according to the subtype (3) .
Despite these advances, there continue to be major problems in the classification and diagnosis of lymphoid neoplasms composed predominantly of T cells due to the inability to identify clonal populations of T cells. In addition, the cellular origin of lymphoproliferative disorders such as Hodgkin's disease, lymphoepitheloid cell lymphoma (Lennert's lymphoma) , and angioimmunoblastic lymphoadenopathy (AIL)'/lymphogranuReceivedfor publication 5 March 1986 and in revisedform 5 June 1986.
1. Abbreviations used in this paper: AIL, angioimmunoblastic lymphadenopathy; HR, hyperimmune response; TcR, T cell antigen receptor. lomatosis X, remains elusive. Recently, molecular probes have been used to aid in the diagnosis and classification oflymphomas (4) (5) (6) . For example, some lymphomas lacking both surface and cytoplasmic Ig have been classified as B cell lymphomas based on the presence of a clonal rearrangement of the Ig genes (6) .
The cloning of the fl chain of the T cell antigen receptor (TcR) (7) , has facilitated the investigation of T cell-related disorders (8) (9) (10) (11) (12) ), as it is now possible to recognize clones of T cells by the unique rearrangement of the TcR # gene. In this study we have used probes to the immunoglobulin heavy and K-light chain genes and to the TcR gene to examine representative samples of DNA from each of the major categories of lymphoma. DNA from lymph nodes involved with Hodgkin's disease, AIL, AILlike hyperimmune response (HR) (13), Lennert's lymphoma, and Ki 1+ lymphoma were also studied. Our results further demonstrate the utility of a molecular approach in evaluating lympho-hematopoietic neoplasms. In addition, we report the finding of clonal populations of T cells in AIL, Lennert's lymphoma, Ki 1 + lymphoma, and some cases of Hodgkin's disease.
Methods
Tissues and diagnosis. Since 1983 a portion of a lymph node obtained for diagnostic purposes has been snap frozen and stored at -700C at the Institute of Pathology, Kiel. The cases were classified histologically by examination of conventionally processed paraffin-embedded tissue. Tumors were evaluated by immunoenzymatic techniques using panels of monoclonal antibodies and characterized as being of B cell or non-B cell origin according to previously described criteria (14) . Included in the present study were Extraction of DNA. DNA was prepared as described (15 (19) . The probes were made radioactive by nick translation with a32p dCTP (20) . Rearrangement was scored by the presence ofa new band and/or the deletion of the germline band.
Results
To demonstrate the utility of determining the structure of the Ig and TcR genes in classifying lymphomas and to determine the clonal nature of other proliferative diseases of the lymph node, we have examined the structure of TcR , chain, Ig heavy chain, and K-light chain gene in 55 lymphoma samples (seven B cell and 48 non-B cell lymphomas). The diagnosis of these samples according to morphological, histological, and immunological approaches is summarized in Table I . A summary of the rearrangement data from all the samples is given in Table I and is discussed below. T cell lymphoma. DNA from lymph nodes of 14 patients with T cell lymphoma was examined. Two lymphomas showed the morphological and immunological phenotype of T lymphoblastic (thymic and pre-thymic) lymphomas. 12 cases belonged to the group of peripheral T cell lymphomas; there were six cases of T zone lymphoma, one case of cutaneous pleomorphic T cell lymphoma (non-mycosis fungoides), and five cases of immunoblastic lymphoma (one case was a high-grade malignant end stage of Lennert's lymphoma). All 14 T cell lymphomas showed prominant clonal rearrangement involving either C,1 or C2 gene regions (10). However, for one sample two different regions of the same lymphnode were examined. One area contained T3-positive cells, whereas the other area contained T3-negative, T 1 -positive cells. The sample prepared from the T3-positive region did not show rearrangement of TcR # gene ( Fig.   3 a, lane 5), whereas the sample prepared from the T3-negative. (Fig. 1) .
B cell lymphoma. (Fig. 1 10 samples were examined for gene rearrangement (Fig. 3) . Immunologic characterization revealed nine to be positive for T cell markers and one for B cell markers (TO1 5 positive, Ig negative). The results of the molecular studies are summarized in Table 1 and illustrated in Fig. 3 a (lanes 6 and 7) . Seven of the 10 samples contained prominent rearrangements ofthe TcR , gene. Three of these seven samples also had rearrangement of the heavy chain Ig genes but not the K-light chain genes ( Fig. 4  b) 4) ; four of these nine samples showed rearrangement of the Ig heavy chain gene (Fig. 4 b) 
